Abstract. The sufficient conditions of asymptotic string stability in large of some finite composite stochastic systems are established. Nonlinear systems are considered with random noise which obeys the law of large numbers. The objective is to analyze composite systems in their lower order subsystems and in term of their interconnecting structure.
Introduction
The problem of stability analysis of stochastic composite system has been studied in many papers so far (see for instance [5] and references therein) but recently the special attention was paid to infinite systems (cf. [1] , [6] ).
In particular, as far as we know, the stochastic analysis of so called string stability of interconnected systems has not been completed yet (the precise definition of string stability in the deterministic case was given recently by Swaroop and Hedrick [7] ).
The aim of this paper is to solve an analogous problem for finite systems, which may be treated as the first step in the study of the infinite case.
To derive the sufficient conditions of the asymptotic string stability in large of such systems we use the ideas of stochastic stability presented by Khasminski [2] , applied later by Socha [5] to the stability analysis of stochastic interconnected systems.
Basic definitions and some auxiliary facts
Consider the following interconnected stochastic system:
..,N, where N, r G N, N > 2 and r < N, t 6 [f 0 , +oo), x { G R n and we take Xi-j = 0 for i < j.
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We assume that / : R n x ... x R n -• R n , cr(x¿, x¿_ i,..., x¿_r+i) is a nxl matrix, /(0,..., 0) = 0, ct(0, ..., 0) = 0 and w) is a stochastic process. Temporarily we assume that for every to G R+ and every € R n eqn. (1) has a unique solution x¿(t, x°,to,^) for t > i0 with Xi(to,x^,to,u) = x° which is absolutely continuous with probability 1 random process, however the existence and uniqueness in our main results will follow from other assumptions.
To derive stability criteria we recall the following definitions (see [2] 
Main result
In this section we state the sufficient conditions of the asymptotic stochastic stability in large of the system (1) and the related nonautonomous system.
For simplicity we assume that to = 0. ii) there exist a Lyapunov function V(x) and four positive constants at, ah, ai, a2 such that: 
OLh. Oi 2
( £ kj + h) then the interconnected system (1) is asymptotically stochastic stable in large if
Proof. For the sake of convenience, we denote V(xj) by Vi. We calculate ^ for each subsystem of the interconnected system (1) Using the inequality x -y < -j 2 -we obtain (1):
Using the inequality (13) we obtain: 
An application
Now, using the method described in the previous section, we are going to establish conditions guaranteeing the ASSL of some class of interconnected systems that arise in the context of vehicle-following systems, namely
where iV G N, N > 2 , t € [0,+oo), Xi 6 R n and we take Xi-j = 0 for i < j.
We assume that / : R n x E n x R n -» M n , a(x») is a nx I matrix, /(0,0,0) = 0, <r(0) = 0 and £(t,u) is a stochastic process.
For such systems we have the following result. The conclusion of Theorem 3 follows by the same argument as in the proof of Theorem 1. Now we will apply the above result to the "real life" problem which appears in the analysis of vehicle-following systems. For more information about such systems we refer to [7] and references therein. EXAMPLE 2. Consider an electronically interconnected system of vehiclesso called platoon.The number N of vehicles in the platoon is finite and they move along the line.
Denote by Xi the position of the i-th vehicle and let t 6 [0, +oo). Define the spacing error ei(t) as Xi(t)-x l -i(t) -L l , where Li is the desired constant intervehicular spacing.
Using some technical assumptions it can be shown [7] , that spacing error dynamics are given by the following interconnected system 
3=2
then the platoon is stochastic stable.
